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This part discusses the various types of single resonators, such as the rectangular, disk, ring or split-ring, side-coupled with stub1 and MDM bus waveguide before being combined into a complex structure. In order to supply more references on different components, we compare the performance of single common cavity within the same condition. We set the same parameters of the material, the bus waveguide and stub1, the default width is 50 nm and the coupling gap is 10 nm in distance for the following simulations.
Given a defined resonant wavelength λ res = 1550 nm, there are six typical modes on resonance with the z component of the magnetic field (Hz) distribution depicted in Figure S1 . The geometry size has been calculated as:
outer radius of ring is 202 nm, radius of disk is 421 nm, height of rectangle1 is 1081 nm as to the second order mode, the height of rectangle2 is 516 nm corresponding to the first order mode, the split-ring1 with opening angle 30° and outer radius 213 nm corresponding to the second order mode, the splitring2 with opening angle 30° and outer radius 115 nm corresponding to the first order mode.
The performance characteristics of these resonators are compared in detail, as shown in Figure S2 . Through the comparison diagram, for the same type of cavity, the 1st-order mode has a smaller cavity volume and higher transmission than its 2nd-order mode counterpart. It is quite interesting that the higher order mode has a smaller value of the FWHM, which is worthy of optimization for a further discussion. For different type of cavity, rectangular and S3 split-ring resonator have closer spectral lines, disk resonator has the smallest FWHM with the largest volume in dimension.
As the table inset in Figure S2 , the sensitivity of these six modes are the same of 1500 nm/RIU, owing to the same environment of each cavity with the variety of size. And the FOM* is the maximum value of FOM. The disk has the better performance with the least FWHM and largest FOM*, as well as the largest volume in dimension. When the dimension limited, we did not choose the disk cavity in this manuscript because the volume of disk cavity is too large to be integrated into our multi-mode structure. Hence in the future, if ignoring the dimension limited, the disk cavity can be fully utilized as the cell to design new type of nanosensor.
In summary, according to the specific needs, these cavities can be chosen as a building block cell to form complex structures with exciting Fano resonances at any defined wavelength in visible and near-infrared region.
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Figure S1: At resonance wavelength of 1550 nm, the z component of the magnetic field (Hz) distribution on (a) ring (outer radius is 202 nm), (b) disk (radius is 421 nm), (c) rectangle1 (height is 1081 nm correspond to the second order mode) (d) split ring1 (opening angle is 30°, and outer radius is 213 nm corresponding to the second order mode), (e) split ring2 (opening angle is 30°, and outer radius is 115 nm corresponding to the first order mode), (f) rectangle2 (height is 516 nm correspond to the first order mode), respectively. Figure S2 : The transmission spectra of six resonance modes. The peak value of transmission, FWHM, and maximum value of FOM (i.e., FOM*) are listed inset.
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